Recently, there has been considerable interest among accounting researchers in the relation between asymmetric information and cost of capital. A number of empirical studies document associations between proxies for asymmetric information such as earnings quality and risk premiums. However, the theoretical foundation for these studies has yet to be fully established.
Introduction
A firm's cost of capital is the sum of the risk-free return and a risk premium. In neoclassical theory, it is widely held that risk premiums are completely determined by exposure to systematic risk; i.e.,more precisely, the product of betas and risk premiums on systematic risk factors. Idiosyncratic risks are not priced because in large economies they can be eliminated by forming well diversified portfolios.
Interesting questions arise as to how asymmetric information impacts on firm's cost of capital. First, how, if at all, are firm betas affected by asymmetric information?
Second, how does asymmetric information affect factor risk premiums? Third, how do characteristics of the firm's information environment otherwise enter into the determination of its cost of capital. These questions are important for accounting because of its central role in reducing information asymmetry in capital markets and the presumption that cost of capital is reduced as a consequence of accounting disclosure.
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In this paper, we examine the interplay between asymmetric information and cost of capital while fully considering the forces of diversification. We conduct our analysis within the framework of a competitive noisy rational expectations economy pioneered by Grossman and Stiglitz (1980) and extended by, among others, Admati (1985) , and Easley and O'Hara (2004) . In order to examine the effect of diversification, we follow the standard practice in the asset pricing literature (e.g, Ross, 1976 ) and employ a factor structure to distinguish systematic and idiosyncratic components of asset payoffs. Private signals for each asset have components that are informative about systematic factors as well as idiosyncratic shocks of the un-1 For example, the former SEC chairman Authur Levitt suggested in a speech at the InterAmerican Development Bank on September 29, 1997 , that high quality accounting standards "improve liquidity and reduce capital costs." derlying payoffs. Informed investors receive these signals and uninformed investors draw inferences about the information contained in these signals from prices. Our principal focus lies with characterizing risk premiums for large economies in which the number of risky assets and related private signals go to infinity.
We show that for large economies private information about systematic factors affects risk premiums through factor risk premiums, firm betas are not affected.
Private information about idiosyncratic shocks enters the determination of factor risk premiums only as a source of noise in drawing inferences about systematic factors either directly from private signals or price. We further show that holding total information constant, factor risk premiums increase as information asymmetry about systematic factors increases. However, controlling for betas, there is no cost of capital effect in the cross-section. in large economies information leads to no resolution of uncertainty about priced risks, which implies risk premiums are unaffected. At the other extreme, if private signals are simply risky asset payoffs plus noise, then in the limit as the economy expands factor realizations become perfectly revealed to all investors, which implies risk premiums equal to zero. nals to systematic factors, higher precision, and lower volatility of idiosyncratic shocks imply more is learned from those signals about systematic factors, thereby reducing risk premiums.
The above results are obtained in the space of price and dollar payoffs suitable given the exponential utility and normal distributions structure required for analytic tractability. In the space of returns and payoffs scaled by price, we show that, in addition to the effect of private information on factor risk premiums, firms' costs of capital vary cross-sectionally because the price deflated firm betas are affected by idiosyncratic factors as well as information on idiosyncratic factors. However, after controlling for deflator effects, firm specific information characteristics have no influence on expected returns.
An important feature of our information structure is that private signals are informative about systematic factors as well as idiosyncratic shocks. This feature is necessary for information asymmetry to affect the risk premium and is consistent with evidence from Seyhun (1992) and Lakonishok and Lee (2001) that corporate insiders are able to time the market. Furthermore, the notion that private signals at the firm level may contain a systematic component is supported by the observation that financial reports for which some investors may have advance knowledge typically includes fundamentals such as revenues, earnings, and cash flows that are plausibly affected by systematic factors as well as idiosyncratic shocks; evidence dates back to Ball and Brown (1968) .
Although private signals at the firm-level are generally understood to be far more informative of idiosyncratic shocks than systematic factors, we will show that an infinitesimally small amount of information on systematic factors extracted from private signals for each firm, when aggregated in large economies, can have an finite effect on factor risk premiums.
Our model can be viewed as an extension of Easley and O'Hara (2004) to a setting where both private signal and asset payoffs follow a factor structure. Like us, Admati (1985) also considers the interplay between private information and equilibrium prices in a noisy rational expectations framework.
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Rather than a factor structure, Admati's principal analysis assumes asset payoffs are distributed normally and satisfy a general variance-covariance matrix. However, Admati (1982) recognizes the advantages of a factor structure in characterizing economy-wide information, but finds an explicit solution in the case of diverse information to be infeasible.
In contrast to Admati (1985) , our asymmetric information structure allows us to solve for equilibrium prices and risk premiums explicitly. Having an explicit pricing solution is especially useful because it allows us to examine how changes in model parameters such as posterior information asymmetry affect factor risk premiums. Furthermore, having a closed form solution for finite economies enables us to examine the convergence properties of risk premiums as the number of assets is increased. Apart from the factor structure, our analysis departs from Easley and O'Hara (2004) by examining large as well as small economies, while they consider only finite economies where the full force of diversification is not present.
We note that outside of the paradigm that we employ to study asymmetric information and cost of capital, there is another stream of literature that examines the effect of estimation risk on cost of capital (e.g., Barry and Brown, 1985 Fourth, our analysis suggests that information asymmetry has no effect on cash flow betas, but may alter (percentage) return betas due to deflation by price.
Existing empirical studies do not investigate the information effect on cash flow betas or contrast the difference between cash flow and return betas. Hence, our theory suggests that this is a promising arena for further inquiry.
Finally, an asymmetric information factor does not arise endogenously in our model. However, our model is silent on whether there exists a systematic information factor. Therefore, our model is not inconsistent with studies that assume the existence of an information factor (e.g. The rest of the paper is organized as follows: Section 2 describes the setup for our model and studies an economy with a small number of investors and risky assets; Section 3 studies the large economy limit; Section 4 explores the empirical implications of the model; and Section 5 concludes the paper.
Small Economy
In this section, we consider an economy with a finite number of risky assets. We present a noisy rational expectation model in which the asset payoffs and the random supply of the assets have factor structures. We solve the equilibrium in closed form and consider special cases that serve as a benchmarks when information is symmetric.
The Setup
We assume that there is a riskless asset with return R f that has an infinitely elastic supply. We assume that payoffs of N risky assets are generated by a factor structure of the form
The mean of asset payoffsν is an N × 1 constant vector, the factor F is a K × 1 vector of mean zero normal random variables with covariance matrix Σ F , the factor loading β is an N × K constant matrix, the idiosyncratic risk is a vector of standard normal random variables, and Σ is an N × N diagonal matrix.
The supply of risky assets, x, is a vector of N × 1 random variables specified as follows
wherex, β x , and Σ x are constant N × 1 vector, N × 1 vector, and N × N matrix respectively. There is a systematic component in the random supply, F x , which is a mean zero normal random variable with variance σ 2 f x and an idiosyncratic component, η x , which is a standard normal random variable.
The noisiness of the supply is necessary in our setting to prevent prices from fully revealing the informed investors' private signal (defined below) and can be interpreted as caused by trading for liquidity reasons. The presence of a systematic component is based on the reasonable view that liquidity trading is influenced by market-wide forces that may or may not correspond to factors influencing risky asset payoffs.
If we interpret the random supply as due to a liquidity effect, then our assumption of systematic components in random supply is supported by empirical studies that find there are systematic components of liquidity; for example, Chordia, Roll, and Subrahmanyam (2000) and Huberman and Hulka (2001) . IPO waves are also suggestive of systematic components. Without a systematic component in the random supply, then in the limiting case, as the number of risky assets becomes large (implying an infinite number of independent asset specific signals), prices would still be fully revealing of the informed investors' private signals. In other words, noisy supply is necessary but not sufficient to ensure that asymmetric information is not a moot issue in large economies; there also needs to be a systematic component. We further assume for simplicity that F x is independent of the factors generating asset payoffs. 4 We assume that there are two classes of investors, informed and uninformed, with the total number denoted by M . In the finite economy, the number of investors can be independent of the number of assets. In the large economy limit, M and N must expand at the same rate to ensure that per capital wealth is neither zero nor infinite (see Section 3 for details). Investors are assumed to be price takers, though strictly speaking this is only suitable in the limiting case where the numbers of assets and investors are infinite.
The informed investors all receive private signal s on asset payoffs and the uninformed can only (imperfectly) infer the signal from market prices. This specification is used by Grossman and Stiglitz (1980) and Easley and O'Hara (2004) .
In Admati (1985) agents receive independent signals. It can be argued that our 4 Noisy rational expectation equilibrium models with many assets having a factor structure in asset payoffs, but not in the random supply of risky assets, have been considered in Caballe and We assume all investors have the following utility
where A is the investor's absolute risk aversion coefficient and W 1 is the investor's terminal wealth. The budget constraint is:
where W 0 is the investor's initial wealth and D is a vector containing the numbers of shares invested in risky assets.
Under the normality, the utility maximization problem becomes a mean-variance
where J represents the investor's information set. The first-order condition implies optimal demand takes the following form:
When asset payoffs do not depend on systematic factors, β = 0, it is easy to show investors' demands for securities are increasing in expected asset payoffs and the precision of information about asset payoffs, and decreasing in risk aversion. In the more general case where asset payoffs do depend on systematic factors, β = 0, the demand for asset i depends not only on investors' posterior precision of beliefs on payoffs for asset i, but also on their posterior beliefs on payoffs for other assets.
The informed and the uninformed have different demands because they condition on different information sets J.
Informed Investors
The informed investors receive private signal s which takes the form
The N × K constant matrix b reflects the relative information content of the signal with respect to the systematic factors and η is an N × 1 standard normal random variable. To conform with the interpretation of factor models, we will assume that F , , η, and η x are are jointly normal and independent and the matrices Σ s and Σ x are diagonal.
Our specification of asset payoffs is distinct from an alternative specification where asset payoffs do not follow a factor structure, but satisfy a general variancecovariance matrix (e.g., Admati, (1985) ). Though a factor structure such as (1) implies a specific variance-covariance matrix, a general variance-covariance matrix does not imply a corresponding factor structure. Admati (1985) Informed investors such as corporate insiders are likely to know more than the general public about the firm's fundamentals such as revenues, earnings, and cash flows. To the extent that the fundamentals are generated by a factor structure, private information is likely to contain both components. Consistent with this assumption, Seyhun (1992) and Lakonishok and Lee (2001) show that aggregated trading by corporate insiders is predictive of future market returns.
Our specification of signals differs in two respects from that of Admati (1982) To calculate the conditional expectations and covariance matrixes, we need to derive the joint density function of ν and F conditional on information s.
Remark 1 The moments of the joint distribution of ν and F conditional on signal
s are
All proofs are given in the Appendix. From these moments, it follows that the payoff ν can be written in the form
Conditional on s, the distribution of F is normal with mean E[F |s] and covariance matrix Σ F |s and ν|s,F is a standard normal which is independent of F . We note that from the perspective of an informed investor loadings on the systematic factors
The precision matrix of the factors has increased from Σ −1
b. Note idiosyncratic risks matter for the factor precision matrix in that they are a source of noise when informed investors draw inferences about systematic factors.
From equation (7), the expectation of ν conditional on s is
and the variance of ν conditional on s is
Equations (8) and (9) can be substituted into the demand function to calculate the investor's demand D * J for risky assets:
where
Uninformed Investors
The uninformed investors do not observe the signal s, but can imperfectly infer s from the equilibrium price.
We conjecture that the equilibrium prices have the following form:
where C is an N × 1 vector and B and λ are N × N matrices. We will assume that B is invertible. Therefore, observing the price p is equivalent to observing θ which is defined as
Substituting equations (2) and (6), we can write
Therefore, we can interpret θ as another signal which has sensitivity b to the factor F and idiosyncratic shocks with covariance matrix Σ θ , where
Note that signal θ is less informative than signal s, i.e., its conditional variancecovariance matrix is larger than that of s, i.e.,
We should remark that λ is in general non-diagonal; the idiosyncratic shocks
x η x , although independent of F , are not independent of each other.
When systematic factors in the random supply are uncorrelated with systematic factors in asset payoffs, as we assumed, the signal s is a sufficient statistic for (s, θ).
However, it is plausible that the two systematic factors are correlated. In this case, the signal s is no longer a sufficient statistic for (s, θ). While the uninformed will continue to condition on only θ, the informed will now condition on both s and θ, a departure from the above analysis in which the informed only conditioned on s. We assume independence for tractability. Nonetheless, we are confident that our analysis can be extended to accommodate the case of correlated factors and that our results are robust with respect to the relaxation of the independence assumption. The crucial aspect for risk premiums to be affected by asymmetric information is whether the informed investors learn more about systematic factors that influence asset payoffs than uninformed investors in equilibrium; this can be modeled with or without the correlation between the two classes of systematic factors.
To calculate the conditional expectations and covariance matrixes, we need to derive the moments of the joint density function of ν and F conditional on information θ.
Remark 2 The moments of the joint distribution of ν and F conditional on the
From these moments, it follows that the payoff ν can be written in the form
Conditional on θ, the distribution of F is normal with mean E[F |θ] and covariance matrix Σ F |θ conditional on θ and the distribution of ν|θ,F is a standard normal which is independent of F . We note that, from the perspective of an uninformed investor, loadings on the systematic factors (conditional betas) are
The precision matrix of the factors has increased from Σ
From equation (12), the expectation of ν conditional on θ is
and the variance of ν conditional on θ is
Equations (13) and (14) can be substituted into the demand function to calculate the uninformed investor's demand D * J for risky assets:
Equilibrium
Imposing the market clearing condition that the total demand from the informed and the uninformed investors equals the supply, we obtain the following equation:
where µ is the proportion of informed investors. DefiningΣ ν = µΣ
we derive the following expression for the prices of risky assets:
Comparing the above expression to the conjectured form of the price p, it must be true that
Note that λ is solved in terms of the parameters of the model. The matrices Σ ν|θ , Φ θ , andΣ ν are expressed in terms of λ as well as the parameters of the model; they are solved once λ is solved. 
This equation confirms the conjectured form of the price
The risk premium of assets satisfies
Proof: The price p and the expressions for B and C are derived by combining the equations (16) and (17) . The equation for the risk premium follows immediately.
Note that the posterior precisions Σ 
Symmetric Information
When all investors are informed, µ = 1, Theorem 1 implies that the risk premium
In such an economy, the factor risk premiums are decreased by information because Σ F |s is smaller than Σ F . In addition, an econometrician who observes the return but not the signal will conclude that the risk premium depends on β as well as some firm-specific characteristics, Σ ν|s,F Σ At the other extreme, when all investors are uninformed, µ = 0, λ → ∞; i.e., the inferred signal θ is infinitely more noisy than s and thus is not informative at all. It follows immediately that the covariance matrix conditional on θ, Σ ν|θ , is the same as Σ and the factor covariance matrix conditional on θ, Σ F |θ , is the same as Σ F . Furthermore, factor loadings conditional on θ are the same as unconditional factor loadings, i.e.,β θ = β. From Theorem 1, the risk premium is idiosyncratic risk premium becomes less and less important relative to the systematic risk premiums. As we show in the next section, in the large economy limit, idiosyncratic risk premium goes to zero.
We conclude this section by observing that in an economy with a finite number of assets idiosyncratic as well as systematic risk is priced, information on idiosyncratic shocks reduces idiosyncratic risk and hence the risk premium, information can increase or decrease factor loadings, the risk premium depends on beta nonlinearly, and information on the systematic factor reduces systematic risk and hence the factor risk premium. As we will demonstrate in Section 3, only the last property survives in the limit as the number of risky assets goes to infinity.
Large Economy Limit
In this section, we study the effects of private signals on risk premiums when the economy is large in the sense that the number of assets and the number of investors go to infinity. The idea of diversification requires that number of assets be sufficiently large for idiosyncratic shocks to cancel each other out thereby reducing aggregate portfolio uncertainty to the point where it reflects only systematic risks.
If we only expand the number of assets and fix the number of investors, however, the large economy becomes unrealistic since each individual would have infinite wealth in the limit. In addition, because each individual is assumed to have constant absolute risk aversion, infinite wealth implies infinite relative risk aversion and, hence, infinite risk premiums.
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To rule out such an unrealistic scenario, we require that the number of investors expand at the same rate as the number of asset so that in the limit N M approaches a constant. Without loss of generality, we assume the constant is unity. In analysis that follows, when we talk about taking the "large economy limit" or "large N limit", we are implicitly referring to the case where M and N are expanding at the same rate. Similar restrictions have been adopted in studies that concern large economies (e.g.Leuz and Verrecchia, 2005; Ou-Yang, 2004). In his formal derivation of that relation in an economy without private signals, Ross (1976) directly imposes the restriction that relative aggregate risk aversion be uniformly bounded as the number of assets and, hence, wealth increases. Our assumption satisfies his restriction. To be precise, the risk premium from the previous section for a large economy in which the numbers of both assets and investors go to infinity at the same rate when there are no private signals (i.e., homogeneous beliefs) becomes: 6 We have assumed that the net supply of each individual asset is bounded below at a level above zero -stocks and bonds are such securities. If we allow for the possibility that the net supply of each individual asset to converge to zero as one expands the number of asset, e.g., increase the number of derivative securities which have net zero supply, wealth and risk premium will also be finite without the expansion of the number of investors. However, in this case diversification will not be complete, even in the case of symmetric information.We rule out this case because we need diversification to work at least under symmetric information in order to study the joint effect of diversification and information asymmetry.
where AΣ F β x/N is a vector of factor premiums. Note that the magnitude of β x is of order N and hence the magnitude of β x/N is of order 1 when N → ∞. Thus, we have finite risk premiums. In equilibrium, the risk premium on idiosyncratic risk goes to zero as N → ∞; firm's risk premiums increase in betas and factor risk premiums, where the factor risk premiums in turn increase in risk aversion, aggregate uncertainty in the economy and supply of risky assets.
We begin our analysis of the effects of private signals on risk premiums in the large economy limit with two special cases that have appeared in the literature; private information only on idiosyncratic shocks and private information on total asset payoffs. We then consider the case where private information on systematic factors has finite aggregate precision.
Special Cases

Private Information Only on Idiosyncratic Components of Asset Payoffs
Suppose informed investors receive private signals on just the idiosyncratic components of risky asset payoffs. In this case, b = 0 and the signals can be written as
Note that when β = 0, the asset payoffs are correlated. In the special case where all asset payoffs are uncorrelated, i.e., β = 0, this structure reduces to the setting 
The proof is given in the Appendix. Notably, the risk premium in this case is the same as the risk premium without information, µ = 0, βAΣ F β x/N , implying that this is the risk premium for all µ. In other words, there is no resolution of uncertainty about systematic factors from private signals that do not contain a systematic component; investors remain with their prior (homogeneous) beliefs. there is no resolution of uncertainty about the factors that affect asset payoffs, implying that the random supply of assets is irrelevant for asset pricing when it is independent of systematic factors.
Private Information on Total Risky Asset Payoffs
Suppose now that informed investors receive private signals about total asset payoffs. In this case, b = β and the signals can be written as
This is a special case of Admati (1985) where the covariance matrix of the assets has the form of a factor structure and the signals for different assets are uncorrelated.
In this case, Σ −1
β, which goes to infinity as N → ∞.
Therefore, we have
Similarly, Σ −1
, which also goes to infinity as long as β + β x goes to a constant as N → ∞; thus we also have
It is easy to show that the above two equations imply that the risk premium is zero.
The intuition here is also clear. Infinitely many private signals about asset payoffs implies that informed investors learn the systematic factor perfectly and set their demands such that prices fully reveal the systematic factor F and, thus, eliminate the risk associated with that factor.
General Case
We have considered the special cases where (b (Σ + Σ s ) The risk premium in this case is given by the following proposition. 8 As mentioned earlier, an alternative information structure that would preclude learning the factor realization perfectly and preserve our qualitative results is to assume informed investors receive two uncorrelated signals; one about idiosyncratic shocks and the other about the systematic factor. This is similar to the information structure assumed by Admati (1982) in the context of her factor model, the difference being that in our model all informed investors receive the same signals while in Admati they receive diverse signals.
Proposition 2 Given that informed investors receive private signals informative
about both idiosyncratic and systematic components of asset payoffs with finite aggregate precision, in the limit as N → ∞, the risk premium is
and the factor risk premium is
Compared with the no private information case (equation 21), it is immediately evident that equilibrium risk premiums only differ with respect to the posterior aggregate uncertainty in the economy; the prior factor precision is transformed into the posterior factor precision µΣ
. Idiosyncratic risks are not priced in the sense that two assets with same beta but different idiosyncratic risks will have the same risk premium. Although information about idiosyncratic shocks affects factor risk premiums, such information does not generate cross-sectional effects on risk premiums because betas are not affected.
To isolate the effect of information asymmetry while controlling for the total information revealed by prices, we can rewrite the posterior factor precision as follows:
Interpreting the above expression, when all investors are informed, µ = 1, maximum resolution of uncertainty is achieved and the posterior factor precision is the first term in the outer parentheses, Σ F |θ increases. Factor risk premiums also increase in risk aversion and supply of risky assets, a feature preserved from the symmetric information case.
We note that even though idiosyncratic risks do not matter in the cross-section for cost of capital, they affect (systematic) factor risk premiums because they act as a source of noise when investors draw inferences about the factors from signals and prices.
Risk Premiums and the Size of the Economy
To gauge the speed at which the finite economy approaches the limiting case where N goes to infinity, we explicitly calculate the risk premiums for a case where we assume identical distribution for risky asset payoffs with one factor and related signals: i.e., Σ = σ
, and k are all constant. Thus, all the covariance matrices are proportional to the identity matrix; the betas of all risky asset payoffs are equal; and the sensitivities of the signals to (for convenience) a single factor are equal. Note that since there is a factor, the distributions of asset payoffs are not independent although they are identical.
Under a set of plausible parameter values where A = 3, σ = 30%, β = 1,
, and k = −1, Figure 1 plots the risk premium against the fraction of the informed investors for various numbers of risky assets.
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The risk premium decreases with N as we would expect.
In particular, we observe that there is substantial convergence to the risk premium 9 The parameter values for A and β are standard. Typical stock volatility is 30% to 50%, thus σ = 30%. The values of σ s , σ f x , and and σ x are chosen in the range of σ. The value of β x is chosen to be the value of β. The values σ s , σ f x , β x , and σ x need to be comparable to the parameter values that describe the underlying returns, otherwise the information effect will be either negligible or overwhelming.
in the limiting case as the number of assets reaches the hundreds. This suggests that the risk premium in the limit as the number of assets goes to infinity may be a reasonable approximation to the risk premium in a finite economy where the number of assets measures in the thousands.
Deflation by Price
We note that above results are expressed in terms of dollar risk premiums de- ). An effect of this approach is that the percentage expected return conditional on the current price will be dependent on idiosyncratic information apart from its effects on factor risk premiums because the price depends on idiosyncratic information. Equivalently, conditional risk premiums in percentage returns can be expressed in terms of return betas (i.e., payoff betas scaled by price) and factor risk premiums as depicted in our analysis. Therefore, unlike the previous results based on dollar risk premiums, asymmetric information generates a cross-sectional effect on return risk premiums because return betas are altered by idiosyncratic information.
We caution that characterizing unconditional risk premiums in terms of percentage returns is problematic given division by a random variable that could take on zero as a value. Moreover, it can be argued that in the space of negative exponential utility functions risk premiums are more meaningful when expressed in the same dollar terms as asset payoffs. The assumptions of negative exponential utility and normal distributions are adopted in rational expectations models not because of their realism but because of their tractability. Since the absolute risk aversion is a constant for negative exponential utility, the demand for risky securities is independent of investors' wealth. As a result, the risk premium enters the dollar return function in an additive fashion. Division by beginning of the period price introduces idiosyncratic factors since expectations of future cash flows depends on systematic as well as idiosyncratic factors. This is true even in the absence of information asymmetry. Consistent with this argument, most rational expectations models in the literature do not draw implications from deflated prices; risk premiums in this literature are usually understood to be in dollar terms.
Even with the above mentioned caveats, suppose one nevertheless still wants to derive a return specification by deflating the dollar risk premiums using the current stock prices, all cross-sectional effect of information is contained in return betas.
After controlling for the return betas, firm specific information characteristics are again irrelevant for the determination of the cross-section of expected returns.
Empirical Implications
Several important implications for empirical inquiries unfold from our results. Fourth, our theory suggests that in price space there should be no crosssectional effect of asymmetric information while in the return space betas could be affected cross-sectionally due entirely to the effect on price as the deflator. The existing empirical papers do not investigate the information effect in price space.
Hence, our theory suggests that this is a promising arena for further inquiry. Asset Pricing Model and assume that the aggregate information structure of the economy is a state variable that helps to predict future investment opportunities.
But, as in the case of other empirically determined systematic risk factors, such as the price to book factor and the size factor, the theoretical ground for drawing conclusions is less firm.
Conclusion
Our objective in this study is to contribute to the development of a theoretical foundation for empirical inquiries about the relation between asymmetric information and cost of capital. We assume a factor structure for both asset payoffs and private signals in the context of a competitive noisy rational expectations model of market behavior. This structure allows us to consider the effects of private information about systematic factors as well as about idiosyncratic shocks on risk premiums and, hence, on cost of capital.
Taking the large economy limit, we show that equilibrium risk premiums under asymmetric information are entirely determined by the product of betas and fac-tor risk premiums as in an economy without private signals. This is true whether risk premiums are measured in dollars, as is the convention when assuming normal distributions and exponential utility, or percentage returns after scaling by price. The risk associated with idiosyncratic shocks affects risk premiums only as a source of noise in drawing inferences about systematic factors from private signals; idiosyncratic risk is eliminated through diversification. Greater information asymmetry about systematic factors leads to less resolution of uncertainty all else held constant and, hence, higher factor risk premiums.
Of particular note to empiricists is that controlling for return betas, there is no cross-sectional effect of information asymmetries on cost of capital. Accordingly, the more promising avenues for investigating the effects of asymmetric information would appear to be transnational studies where institutions governing disclosure policies may vary or inter-temporal studies where institutions and related disclosure policies have changed in a significant across the board manner such as with the Sarbanes-Oxley legislation.
A limitation of our pure exchange model is that it is silent on the existence of a systematic factor related to asymmetric information; a specification that has been used in several empirical studies. Investigating conditions under which such a factor might emerge in equilibrium is a topic we commend to future research. 
Appendix
In the Appendix, we will use the following identity extensively:
The Proof of Remark 1.
We solve for the filtering rule, given signal s. Our assumptions have specified the distribution functions f (ν|F, s), f (ν|F ), and f (F ). Therefore,
We can rewrite the above as
Focusing on the exponential terms of the joint normal distribution densities, we obtain
The distribution functions f (ν|s, F ), f (F |s), and f (s) can then identified from the above equation, with
The Proof of Remark 2.
The structure of the filtering rule, given signal θ, is the same as that for s. The proof proceeds in exactly the same fashion.
Proof of Proposition 1. Therefore, the average risk premium is
Proof of Proposition 2.
For the case of non-identically distributed risky asset payoffs, the leading order terms in the large N limit are As will be shown later, the contribution of such terms to the risk premium goes to zero in the limit as N → ∞. The factor covariance matrix, conditional on θ, is Σ −1
Note that, when multiplied by vectors of 1's from left and from right, the term 
